and the MBL associated with cloud pumping and subsidence following cold frontal passages. There was no evidence of major new particle production in the MBL. Oceanic emissions of DMS appeared to contribute to the growth of Aitken and accumulation mode particles. Coarse mode particles were comprised primarily of sea salt. Although these particles result from turbulence at the air-sea interface, the instantaneous wind speed accounted for only one third of the variance in the coarse mode number concentration in this region.
At the end of the sampling/purge period the coolant was pushed away from the trap, and the trap was electrically heated. DMS was desorbed onto a DB-1 megabore fused silica column where the sulfur compounds were separated isothermally at 50øC and quantified with a sulfur chemiluminesence detector. The system was calibrated using gravimetrically calibrated DMS and MES permeation tubes. The precision of the analysis, based on both replicate analyses of a single water sample and replicate analyses of a standard introduced at the inlet of the air sa•nple line, was typically +8%. The detection limit during ACE I was approximately 0.8 pmol. The performance of the system was monitored regularly by running blanks and standards through the entire system. Values reported here have been corrected for recovery losses. Losses within the system were <10%. System blanks were below detection limit. Air samples are reported in units of nmol m -a at standard temperature (25øC) and pressure (1013 mbar) such that I nmol m -a equals 24.5 ppt. During the 29-day field experiment the ship encountered four episodes of continental air with high radon (>100 mBq m -a) and total particle concentrations (2000-4000 cm-a). These were generally on the back side of high-pressure systems which brought flow off the Australian continent. During the remainder of the month the air masses sampled at the ship were typical of background conditions in the midlatitudes [Covert et al., 1996a] with very low radon concentrations (<100 mBq m -a) and a mean total (Dp > 5 nm) particle number concentration of 500 cm -a (Figure 2) . The particle number size distributions, dN/dlog Dp, fell into three distinct categories and could be modeled with generally three and sometimes four modes (Figure 3 ). All the distributions had a similar coarse mode (Dp -300-5000 nm) comprised primarily of sea salt 
Sources of Aerosol and Aerosol Precursors to the MBL
The ocean is a source of both sea-salt aerosol and nss sulfur to the MBL. The nss sulfur is emitted to the MBL primarily in the form of dimethylsulfide (DMS), a biologically produced trace gas [Bates et al., 1994] . During ACE 1, seawater DMS concentrations (Table 2) The mean number concentration, number mean geometric diameter at 10% RH, and standard deviation of the averaged data were determined from a log normal fit to the modes. with atmospheric pressure as a function of DOY. A particle threshold of 50 cm -3 is used to more clearly delineate the 13 UF particle events. The ocean-atmosphere flux of DMS during ACE 1 maintained an atmospheric DMS concentration of I to 14 nmol m -3 (Table 2) (Figure 11a) . However, the winds, measured at the ship, do not necessarily reflect the wind/wave history experienced by the air parcel in the 2-day period prior to arriving at the ship. Sink processes, that is, wet and dry deposition and vertical turbulent transport, also vary with wind speed and frontal passages. The time and space variability in the processes controlling the sea-salt number concentrations require the use of regional aerosol transport models driven by observation-derived meteorology to better describe the fluctuations in the sea-salt number concentration. Local instantaneous wind speed is not a good indicator of sea-salt number concentrations in regions of rapidly varying wind speeds.
Conclusions
The MBL aerosol in the region south of Australia was composed of four distinct modes with a mean total particle number concentration of 500 cm -a. The dominant process affecting the three smaller modes was the dynamical mixing between the FT and MBL which brought UF mode particles from the FT to the MBL and diluted the Aitken and accumulation mode populations. During the 29-day experiment an UF mode was observed approximately 50% of the time and coincided with the passage of cold fronts, postfrontal subsidence, or cloud pumping. There was no evidence of major new particle production in the MBL. The mean diameters of Aitken and accumulation mode particles increased in air masses that had been in the MBL for longer periods of time suggesting growth from the DMS sulfur that was emitted from the ocean to the MBL. Photochemical model calculations showed that the emissions of DMS could quantitatively account for the observed particle 
